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nAPA3HTbI PbIB KAK BHOHH^HKATOPbl 3ArP5I3HEHH5I BOAOEMOB 

B.H.KynepMaH 

BnepBbie npefljioaceHO ncnojib30BaTb b KanecTBe 6HOHH,aHKaTopoB aHTponoreHHoro 3arpsi3HeHHfl boaocmob 
B bicoKoycTOHMMBbix k TOKCMHecKOMy B 03 fleHCTBHio napa3HTOB jiema — npeflCTaBMTejiH MOHoreHew Diplozoon 
paradoxum m uecTOfl Caryophyllaeus laticeps, MHCJieHHOCTb kotopwx 3HaHHTejibHO B03paciaeT b 30He 3arp«3He- 
HMfl. Cpe^H flMnji0300H0B o6Hapy>xeHbi oco6m co crpyKTypHbiMH aHOMajiwsiMH b BM/je pe/jyicuMM npmcpenHTejib- 
Horo annapaia, HapymeHMsi cmmmctphh pacnojicmeHHsi h Mwcjia KjianaHOB, hto MoaceT 6biTb cjieflCTBweM 
MyTareHHoro 3(J)(J)e KT a tokcmhcckmx BemecTB Ha Mop<J)oreHe3 napa3HTa. FIpHBe/jeHHbie ^aHHbie nojiyneHbi npw 
H3yHeHHH B03fleHCTBHH npOMblUIJieHHblX c6pOCOB KOKCOXHMHMeCKOrO npOH3BOflCTBa nOCJie aBapHH OHHCTHbIX 
coopy^ceHHH HepenoBeijKoro MeTajuiypraMecxoro KOM6nHaTa Ha napa3HTOB pw6 IUexcHWHCKoro iuieca Pw6hh- 
CKoro BOflOxpaHHjiwina b 1987 r. 

AHajIH3 HMdOmHXCfl AaHHWX O BJIH5IHHH npOMMIIUieHHhlX H 6HTOBHX CTOKOB n03B0- 
jiaeT BMaBHTb HeKOTopne o6mne 3aK0H0MepH0CTH b peaKijHH napa3HTOB Ha tokchhcckhc 
B03AeHCTBHA b BOAoeMax pa3Horo rana (JIflHMaH, 1957; KocrapeB, 1980; AHHxeeBa, 
1982; BorAaHOBa, 1988; Valtonen, Koskivaara, 1989, hap.). YcTaHOBjieHo, HTopeaKUHa 
pa3Hbix rpynn napa3HTOB Ha aHTponoreHHoe 3arpa3HeHHe pa3JiHHHOH npnpoAw — hcoa- 
H03HaHHa. YpOBeHb HHBa3HH rHApo6HOHTOB OAHHMH BHAaMH napa3HTOB CHH^CaeTCfl, Apy- 
THMH — B03paCTaeT, TpeTbHMH — OCTaeTCfl TaKHM KaK H B HHCTHX BOAOeMaX. 

B HccjieAOBaHH^x nocjieAHero BpeMeHH HaM yAajiocb nojiynHTb HOBbie A^HHbie o bo3- 
MOJKHOCTH HCn0JIb30BaHHH HeKOTOpMX napa3HTOB B KaneCTBe HHAHKaTOpOB 3arp5I3HeHH5I 
H 3K0JI0rHHeCK0r0 C0CT05IHH5I BOAOeMOB. 

3arp5I3HeHH5I CTOKaMH npOMbIHUieHHbIX H CejIbCK0X03flHCTBeHHbIX npOH3BOACTB, 3Ha- 
HHTejIbHO yCHJIHBIHHeCa B nOCJICAHee ACCflTHJieTHe, CTaHOBHTC^ OCHOBHMM (J)aKTOpOM, 
BjiHAiomHM Ha napa3HTOJiorHHecKyio CHTyau,Hio b BOAOxpaHHjmmax Bojith. 3arpa3HeHHe 
BOAoeMOB BeAeT k cymecTBeHHMM hsmchchham CTpyKTypbi coo6mecTB rHApo6HOHTOB, b 
TOM HHCJIC H napa3HTOB. ripH 3T0M HapyiliaiOTCfl 6HOII,eHOTHHeCKHe CB5I3H B BOAOeMe, HTO 
npHBOAHT K CHHJKCHHK) HHCJICHHOCTH HJIH BbHiaACHHK) BblCOKOHyBCTBHTejIbHMX 6eCn03- 
BOHOHHblX H n03B0H0HHbIX JKHBOTHbIX, CJiy^ailJHX npOMCJKyTOHHblMH HJIH OKOHHaTCJIb- 
hmmh xo3«eBaMH napa3HTOB. Tax, HHCJieHHOCTb njiaHKTOHHbix paKOo6pa3Hbix b npHTOxe 
Bojith — p. KoTopocjib (paiiOH r. 5IpocjiaBji5i) CHH3Hjiacb b 13 pa3 no cpaBHeHHio c 
He3arpa3HeHHbiMH ynacncaMH QKoxob, 1987). BecbMa nyBCTBHTejibHbi k 3arpa3HeHHK) 
CBo6oAHO^cHBymHe pacceAHTejibHbie jihhhhkh napa3HTHnecKHx njiocxHx nepBen — oh- 
KOMHpau,HAHH, KopaijHAHH, MHpau,HAHH. Y HexoTopbix reAbMHHTOB HaOjnoAaeTca cyme- 
CTBeHHoe CHHyKeHHe njioAOBHTOCTH. SxcnepHMeHTajibHO noxa3aHO bjihahhc tokchhcckhx 
BemecTB Ha TeneHne HHBa3HOHHbix h HH({)eKii ( HOHHbix npoii,eccoB y phi6 h BocnpHHMHH- 
BocTb hx k napa3HTaM (OjiepoB h ap., 1982). 

B 1987 r. npoH3omjia xpynHaa aBapna Ha ohhcthmx coopy;KeHH5ix HepenoBen,Koro 
MeTajuiypranecKoro KOM6nHaTa, b pe3y;ibTaTe xoTopon b IUeKCHHHCKHH njiec Pi>i6hhcko- 
ro BOAOxpaHHjiHma 6ecnpenaTCTBeHHO nocTynnji 6ojibinoH o6beM KOHi;eHTpHpoBaHHbix 
CTOHHMX BOA KOKCOXHMHHeCKOTO npOH3BOACTBa, COAep^amHX (})eHOJI, Ha(J)TajIHH, HecJ)Te- 
npoAyKTM. BcjieA 3a sthm npoH3omeji aBapnitHbiH Bbi6poc 6ojiee 1 thc. m KOHii,eHTpHpo- 

BaHHOH CepHOH KHCJIOTbl, BbICBo6oAHBHieH Tfl»CejIbie MCTajIJIbl (CBHHCII,, K3AMHH, MCAb, 
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Ta6jinija 1 

3apaaceHH0CTb jiemen ( Abramis brama) H3 Tpex iuiecoB Pbi6nHCKoro BOAOxpaHHjiHma MOHorerresiMH 

Diplozoon paradoxum 


Occurrence Diplozoon paradoxum in the bream (Abramis brama) from three areas of Rybinsk reservoir (Volga 

river system) 


— 

MecTO 

HccjieflOBaHHa 

- 1 

KoJIHMeCTBO 

HccjieflyeMbix 
pbi6 (n) 

3KCTeHCHBH0CTb 
3apaxceHH9, % 

HHTeHCHBHOCTb 
3apaxceHHa 
X/inf.fish, 
iran—max 

HH^exc 

o6hjihb 

X/fish 

IileKCHMHCKHM ruiec 

77 

61.03± 11.1 

4.3 (1 — 19) 

2.57 

TopOBO 

24 

79.2± 16.6 

5.8 (1 — 19) 

4.6 

Msixca 

12 

33.3± 27.2 

2.75 (2—4) 

0.92 

Bojdkckhm iuiec 

64 

48.4± 12.5 

3.26 0 — 12) 

1.58 

Mojiojkckhh ruiec 

66 

13.6±8.4 

3.4 0—8) 

0.47 


xpoM), HaKoiuieHHbie b aohhmx oTjioaceHHflx. HeraTHBHoe bjihahhc 3toh aBapHH h ee 
nocjieflCTBHH cymecTBeHHo oTpa3Hjmcb Ha 3K0CHcreMe Pbi6HHCKoro BOAOxpaHHjiHma. 
npoH3onuiH rjiy6oKHe H3MeHeHH5i b crpyKType h hhcjichhocth coo6mecTB 6aKTepHH, 
BOAopocjieH, BbicmeH boahoh pacTHTejibHocTH, 3oomiaHKTOHe, 6eHToce h HXTHO(J)ayHe, 
hto npuBejio 6HOTy UleKCHHHCKoro iuieca Pbi6HHCKoro BOAOxpaHHjmma Ha rpaHb skojio- 
rHHecKOH KaTacTpocJ)bi (OjiepoB, 1990). 

HaMH 6bijio H3yneHO B03AeHCTBHe KOMnjieKCHoro 3arp5i3HeHH5i npoMbinuieHHbiMH 
c6pocaMH r. HepenoBija Ha napa3HTOB pbi6 b IIIeKCHHHCKOM iuiece Phi6HHCKoro BOAOxpa- 
HHjiHiu,a b nepHOA 1988—1991 rr. IIpe^Ae Bcero ycTaHOBjieHO bjihahhc 3arp5i3HeHH5i Ha 
3KTonapa3HTOB pbi6.3HanHTejibHo CHH3Hjiacb 3apa^eHHOCTb jiema bccmh rpynnaMH npo- 
CTeHmHx, MOHoreHesiMH poAa Dactylogyrus paKOo6pa3HbiMH ( Ergasilus sieboldi) h mwB- 
xaMH ( Caspiobdellafadejewi ). 

BMecTe c tcm HaMH ycTaHOBjieHO, hto MOHoreHeH Diplozoon paradoxum o6jiaAaiOT 
BMCOKOH yCTOHHHBOCTbK) K 3arp5I3HeHHIO. ^HCJICHHOCTb HX Ha >Ka6paX Jieilja B 30He 
AeiiCTBHH npoMbimjieHHbix ctokob UleKCHHHCKoro njieca 6buia 3aMeTHO Bbirne no cpaBHe- 
hhk) c APyrHMH OTHocHTejibHO 6ojiee hhctmmh ynacncaMH MojioaccKoro h BojmcKoro 
njiecoB Pbi6HHCKoro BOAOxpaHHjiHin,a (Ta6ji. 1). CjieAyeT otmcthtb, hto HHBa3HpoBaH- 
HOCTb jiema AHn;i 0300 HaMH Bbime b paiiOHe Topobo — 30He HenocpeACTBeHHoro B03Aeii- 
ctbh a 3 arp 5 i 3 H 5 nomnx BenjccTB r. HepenoBija. B 6ojiee OTAajieHHbix ot ropo^a panoHax — 
JIio6ii,e h Maxce, r/je achctbhc tokchhcckhx BemecTB CKa3HBaeTC5i b MeHbmeii creneHH, 
ypoBeHb 3apa^ceHHOCTH jiemen AHiui0300HaMH CHH^aeTca. 

HecMOTpa Ha BbicoKyio ycroHHHBOCTb nonyjraijHH 3 thx napa3HTOB ohh noABepraiOTCfl 
np^MOMy aghctbhk) tokchhcckoh cpeAu. HaMH BnepBbie BM5iBjieHbi rjiy6oKHe crpyKTyp- 
Hbie aHOMajiHH y psma oco6en D . paradoxum H3 3arpa3HeHHOH 30Hbi UleKCHHHCKoro 
iuieca BOAOxpaHHjiHin,a. 06Hapy2KeHbi (JjopMbi c peAyKijneH npHKpenHTejibHbix KjianaHOB 
h HapymeHHeM CHMMeTpHH pacnojioaceHHfl h nncjia 3 thx KjianaHOB. Flpn cooTHomeHHH 
KjianaHOB y £>. paradoxum b HopMe 4:4, b 30He achcteha tokchhcckhx BemecTB Bcrpena- 
iotch oco6h AHnji0300H0B c cooTHomeHHeM KjianaHOB 4:3, 4:1, 4:0, 3:3 (cm. pnc.; bkji.). 
OTHomeHHe oco6en c aHOMajibHbiM npHKpenHTejibHbiM annapaTOM k 3aopobhm cocraBjisi- 
eT 1 k 8. Bo3mo)kho, hto ypoACTBa crpoeHH5i opraHOB npnKpeiuieHHH, o6Hapy2KeHHbie y 
D . paradoxum , hbjihiotch pe3yjibTaTOM MyTareHHoro 3(JxJ)eKTa tokchhcckhx BemecTB 
3arpH3HeHHbix boa Ha MopcJ)oreHe3 napa3HTa. BaacHO otmcthtb, hto b MeHee 3arpa3HeH- 
HblX MOJIO^KCKOM H BOJDKCKOM iuiecax BOAOXpaHHJIHma MOp(J)OJIOrHHeCKOH H3MeHHHBOCTH 
B CTpoeHHH AHIUI0300H HaMH He BblflBJieHO. 

PeaKii,HH 3HAonapa3HTOB Ha 3arpa3HeHHe hocht hhoh xapaKTep. HncjieHHOCTb hcko- 
Topbix n,ecTOA ( Diphyllobothrium , Triaenophorus , Proteocephalus) , CB 5 i 3 aHHbix b cbocm 
pa3BHTHH C IUiaHKTOHHblMH paHKaMH, HeCKOJIbKO CHHXaeTCfl B 3T0T nepnoA. OAHOBpe- 
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Ta6jimia 2 


3apa>KeHH0CTb jiemen m 3 Tpex ruiecoB Pbi6wHCKoro BOflOxpaHmiwma uecTOfloir Caryopkyllaeus laticeps 
Occurrence Caryopkyllaeus laticeps in the bream from three areas of Rybinsk reservoir (Volga river system) 


MecTO 

HccjieflOBaHHa 

KoJIHHeCTBO 
HccjieayeMbix 
pu6 (n) 

SKCTeHCHBHOCTb 
3apaxceHH9, % 

HHTeHCHBHOCTb 
3apaxceHHH 
min—max 

HHflexc 

o6hjihh 

X/fish 

IUexcHHHCKHH ruiec 

43 

90.7± 10.4 

2—246 

56.5 

Bojijkckmm ruiec 

42 

78.6± 11.1 

1 — 170 

32 

Mojiojkckmh ruiec 

130 

91.8±8.2 

1—311 

25.5 


MeHHO npocjieaaiBaeTCfl coxpameHHe bhaoboto cocraBa, chh^cchhc hhcjichhocth h 6ho- 
MaccH 3ooiuiaHKTOHa, b tom HHCJie h KonenoA, b axBaTopHH IIIeKCHHHCKoro njieca (PnBb- 
ep, 1990). 

C APyrOH CTOpOHM, B 3T0H 30He 3aMCTHO B03paCTaeT HHTeHCHBHOCTb 3apa;xeHH5i 

jiemen u,cctoaoh Caryophyllaeus laticeps (Ta6ji. 2). npoMe^cyTOHHbiMH xo35ieBaMH xapH- 
0(J)HJUIHA CJiy^CaT HaH6oJiee TOXCHXOpe3HCTeHTHbie epe/JH BOAHblX OpraHH3MOB — OJIHTO- 
xeTH. BnoMacca 6eHToca IIIeKCHHHCKoro njieca b 3tot nepHOA 6wjia npeACTaBjieHa 
npeHMymecTBeHHO ojmroxeTaMH (Cxajibcxaa, 1990). Ohh craHOBHTCH AOMHHaHTHbiM 
oSbexTOM nHTaHHsi jiema b 3thx ycjiOBHsix, Tax xax MHCJieHHocTb 6ojiee HyBCTBHTejibHbix 
xhpohomha 3HaMHTe^bH0 CHHacaeTCfl b 30He 3arpsi3HeHH5i. PaHee aHajiorM^Haa CHTyan,H5i, 
CBH3aHHaa c noBbiuieHHeM hhcjichhocth C. laticeps b jiemax npH aHTponoreHHOM 3arp»3- 
HeHHH, HaOjnoAajiacb Ha p. KaMe (KocTbipeB, 1980). 

Kax noxa3a;m npoBeAeHHbie h3mh HccjieAOBaHHsi, b nocjieAHHe roAM (1988 — 1991) 
ypoBeHb HHBa3npoBaHHOCTH xhiahmx pbi6 njiepon,epxoHAaMH Diphyllobothrium latum b 
Pm6hhcxom BOAOxpaHHjiniAe iiohth He H3MeHHjica co BpeMeHH npeAWAymero HCCjieAOBa- 
hhh (1966 — 1974 rr.) (KynepMaH, 1979). CjieAOBaTejibHO, b Pm6hhcxom BOAOxpaHHjm- 

m, e coxpaHHjica CTa6H;ibHbiH onar AH(J)Hjuio6oTopH03a, xotopmh, BepoaTHO, noAAep^KH- 
BaeTCH 3a cneT nocTynjieHHH HeAOcraTOHHO OHHmeHHbix 6mtobmx ctoxob ropoAOB h 
MHoroHHCJieHHbix cyAOB. BMecTe c TeM h^mh oTMeneHa TeHAeHu,na x nepeMemeHHio 

n, eHTpa 3apa^ceHHOCTH pbi6 H3 IIIexcHHHCxoro njieca b Boji^kcxhh njiec Pbi6HHCxoro 
BOAOXpaHHJIHIAa, TAe HHBa3HpOBaHHOCTb pbl6 JIHHHHXaMH AeHTeU,a IHHpOXOrO CTaHOBHTCH 
6ojiee bmcoxoh. HexoTopoe CHH^xeHHe 3apa;xeHHOCTH xhiahhix pbi6 b IIIexcHHHCxoM 
iuiece Mo^ceT 6biTb CB5i3aHO c rH6ejibio paxoo6pa3Hbix h pbi6 BCJieACTBHe aBapHHHbix 
c6pocoB npoMbiiiuieHHbix ctoxob r. HepenoBu,a. 

B xaneCTBe HHAHXaTOpOB 3arp5I3HeHH5I o6bIHHO HCnOJIb3yiOTC5I BblCOXOHyBCTBHTejIb- 
Hbie X B03ACHCTBHK) CBo6oAHO«HByiAHe OpraHH3MbI. MbI paCCMaTpHBaeM B03M02KH0CTb 
hhoto noAxoAa x 3toh npo6jieMe. Ha ocHOBaHHH nojiyneHHbix h^mh h jiHTepaTypHbix 
AaHHbix mm CHHTaeM, hto p^A bhaob napa3HTOB MoryT cjiy^HTb HaAe^HbiM noxa3aTe;ieM 
aHTponoreHHoro 3arpa3HeHHH BOAoeMa. IIpH 3tom HaH6ojiee noxa3aTejibHbiMH h 06'bex- 
THBHblMH HHAHXaTOpaMH, Ha HaiH B3TJIHA, ROJI7KHU 6bITb BHAbl napa3HTOB, BblCOXOyCTOH- 
HHBbie x TOxcnnecxoMy B03ACHCTBHK). IIpH aBapHHHOM c6poce b IIIexcHHHCxoM njiece 
Pbi6HHCxoro BOAOxpaHHjiHma hmh oxa3ajiHCb H3 MOHoreHen Diplozoonparadoxum , a H3 
u,ecTOA — Caryophyllaeus laticeps , hhcjio xoTopbix b pbi6ax B03pacTaeT b 30He 3arpa3He- 
hhh. 06Hapy«eHHe cpeAH ahhjio30ohob CTpyxTypHbix aHOMajiHH cjiy^KHT noATBep^Ae- 
HHeM TOXCHHeCXOTO BJIH5IHH5I 3arp5I3HeHH5I Ha OpraHH3M napa3HTOB. 

Hap^Ay c 3thm b xanecTBe HHAHxaTopoB MoryT 6biTb Hcnojib30BaHbi Tax^ce h 
6ojiee HyBCTBHTejibHbie rpynnbi 3XTonapa3HTOB, xax npocreiimHe, iihhbxh, napa3HTHne- 
cxHe panxH h HexoTopue MOHoreHen, hhcjio xoTopbix 3aMeTHO CHH^xaeTcn b 30He 3arpH3- 
HeHHH. 

TaxHM o6pa30M, napa3HTbi Hap^Ay co CBo6oAHO«HBymHMH opraHH3MaMH MoryT 6biTb 
Hcnojib30BaHbi b xanecTBe 6HOHHAHxaTopoB aHTponoreHHoro 3arp«3HeHHH, axojiorHne- 
cxoro h caHHTapHO-anHAeMHOjiorHnecxoro coctohhhh boaocmob. 


3 napa3HTOJiorHJi, N® 6,1992 r. 
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PARASITES AS BIOINDICATORS OF THE POLLUTION OF WATER BODIES 

B.I. Kuperman 

Key words: fish parasites, bioindicators, pollution, attachment organs, Diplozoon paradoxum, Caryophyllaeus 
laticeps 


SUMMARY 

The paper presents the results of studies on the effect of wastes of the Cherepovets iron-and-steel works 
containing phenol, naphthaline and oil products on fish parasites of the Sheksna part of the Rybinsk water reservoir 
(the Volga river system). It has been shown that the number of highly sensitive ectoparasites of Abramis brama 
(Protozoa, Dactylogyrus monogeneans, Ergasilus sieboldi crustaceans and Caspiobdella fadejewi leeches) con¬ 
siderably decreases in the zone of pollution. It has been first suggested to use Diplozoon paradoxum and 
Caryophyllaeus laticeps , parasites of bream highly resistant to toxic effect, the number of which considerably 
increases in the zone of pollution, as indicators of anthropogenic pollution and ecological state of a water body. 
Among diplozoons there have been first discovered individuals having structural anomalies (reduction of the 
attachment organs, violation in the symmetry of arrangement and number of valves) that serves as evidence of 
mutagenic effect of toxic substances of polluted waters on morphogenesis of the parasite. 
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BKJieuKa Kcm. E.H.KynepMana 



CTpyKTypHbie aHOMajiMM npMKpennTe;ibHbix KjianaHOB Diplozoon paradoxum m 3 30Hbi 3arpH3HeHMH IlIeKC- 

HMHCKOm n,ieca Pbl6nHCKOrO BOflOXpaHMJIMma, CKaHHpyiOlUMH OJieKTpOHHblH MMKpOCKOn. 

A,5 — HopMajitHoe CTpoeHHe, cooTHOiueHHe KJianaHOB 4:4 (A — 70*; B — 150*); B — ?K — HapyiueHHe cHMMer- 
pHH h pe^yKUHii KJianaMOB y napaanlDB hci 3ohi>i 3arpH3nenng: B — cooTHOiueHHe KjianaHOB 4:3 (100*), r — co - 
OTMOiueHHe KjianaHOB 3:3 (100*), R — acHMMerpHfl h HapyiueHHe crpocHHfl KjianaHOB (150*), E — cooTHOiueHHe 
KjianaHOB 4:0 (150*), ?K — cooTHOiueHHe KjianaHOB 4:i (150*). 

Structural anomalies of the attaching valves of Diplozoon paradoxum from the pollution zones of the Sheksna 

part of Rybinsk water reservoir. (SEM). 
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